Preparation of microcapsules and control of their morphology.
For the preparation of microcapsules using the W/O/W (water in oil in water) emulsion system, it is essential to control various factors such as the dispersed state of the organic phase in the W/O/W emulsion, the difference in the solute concentration between the inner and outer aqueous phases and the volume fraction of the dispersed phase. In this study, cross-linked microcapsules were prepared by the in-situ polymerization of styrene and divinylbenzene and biodegradable microcapsules were prepared by the solvent evaporation method. The effects of the preparation conditions on the capsule morphology and entrapment efficiency of water-soluble materials were investigated. The average diameter of the surface pores and internal hollows were controlled on a sub-micron order by changing the preparation conditions such as diluent concentration, volume fraction of the dispersed droplets in the W/O (water in oil) emulsion, surfactant concentration monomer ratio and salt concentration in the outer aqueous phase. Furthermore, the water-soluble materials were completely entrapped in the biodegradable microcapsule by changing the preparation conditions such as volume fraction of the dispersed droplets in the W/O emulsion, salt concentration in the inner and outer aqueous phases, polymer concentration and supersonic irradiation of the W/O droplets.